














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1.2 Theoretical Considerations 











































































































































































































































































































































































































































































































 2.2. Materials and Methods 















































Haplorhini! Platyrrhini! Alouatta! 2! USNM!51825,!USNM!281756!
! ! Aotus! 2! Kay!1492,!USNM!503920!! ! Ateles! 2! BAAna,!Kay!! ! Brachyteles! 1! AMNH!80405!! ! Cacajao! 4! USNM!302626,!USNM!319516,!USNM!395027,!USNM!406427!! ! Callicebus! 3! USNM!269827,!USNM!397933,!USNM!406416!! ! Callimico! 3! USNM!30332,!USNM!241413,!USNM!395455!! ! Callithrix! 2! USNM!503885,!USNM!503895!! ! Cebuella! 1! USNM!337324!! ! Cebus! 2! USNM!338960,!USNM!518268!! ! Lagothrix! 1! Kay!! ! Leontopithecus! 1! USNM!337333!! ! Mico! 1! USNM!239463!! ! Pithecia! 1! Fleagle!NP5!! ! Saguinus! 3! Kay1492,!USNM!518577,!USNM!306845!! ! Saimiri! 2! USNM!398699,!USNM!518538!! Cercopithecoidea! Cercocebus! 1! KUPRI!1030!! ! Cercopithecus! 5! AMNH!52483,!USNM!453574,!USNM!453581,!481007,!481770!! ! Chlorocebus! 1! USNM!381445!! ! Colobus! 4! KUPRI!1043,!KUPRI!1100,!KUPRI!1103,!KUPRI!1105!! ! Erythrocebus! 1! USNM!270440!! ! Lophocebus! 1! KUPRI!1725!! ! Macaca! 1! KURPI!1701!! ! Mandrillus! 1! KUPRI!1487!! ! Miopithecus! 1! Kay!! ! Nasalis! 1! USNM!198277!! ! Papio! 4! KUPRI!1677,!KUPRI!3390,!KUPRI!44450,!KUPRI!7147!! ! Piliocolobus! 1! USNM!481795!
!! 40!
! ! Presbytis) 3! AMNH!113723,!USNM!121668,!USNM!121692!! ! Procolobus) 3! USNM!477327,!USNM!477331,!USNM!481792!! ! Semnopithecus) 2! USNM!122634,!USNM!196986!! ! Simias) 2! USNM!121654,!USNM!121663!! ! Theropithecus) 1! KUPRI!9030!! ! Trachypithecus) 2! USNM!257685,!USNM!277618!! Hominoidea! Gorilla) 1! KUPRI!7219!! ! Homo) 1! ULAC!012!! ! Hylobates) 1! USNM!11989!











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Variable! Strepsirrhine!Mean! Haplorhine!Mean! Z5score! Prob>Z! !
medulla! 50.050! 0.030! 53.032! 0.002! *!
cerebellum! 50.056! 0.034! 52.165! 0.030! *!
mesencephalon! 50.072! 0.043! 53.500! 0.001! *!
diencephalon! 50.075! 0.046! 53.055! 0.045! *!
telencephalon! 50.142! 0.086! 54.015! 0.002! *!
olfactory!bulb! 0.037! 50.223! 4.857! <0.001! *!
septum! 50.019! 0.011! 50.737! 0.454! !
schizocortex! 0.032! 50.020! 1.721! 0.083! !
hippocampus! 0.020! 50.012! 1.323! 0.182! !
neocortex! 50.175! 0.107! 54.483! <0.001! *!
visual!cortex! 50.090! 0.142! 54.716! <0.001! *!


























































































mean! 0.07! <0.06! 0.11
































designation! n! PC1! PC2! PC3!
Cercopithecoidea! Macaca!mulatta! Macaca!mulatta! 1! Z0.556! Z2.133! 0.004!
!
Cercocebus!albigena! Lophocebus!albigena! 1! 0.947! Z1.829! 0.251!
!
Cercopithecus!mitis! Cercopithecus!mitis! 1! Z0.162! Z1.650! 0.809!
!
Cercopithecus!ascanius! Cercopithecus!ascanius! 1! 2.877! Z0.250! 1.290!
Cercopithecus!talapoin! Miopithecus!talapoin! 2! 4.646! Z1.169! 0.270!
!
Colobus!badius! Piliocolobus!badius! 2! Z0.209! Z0.511! 0.431!
Hominoidea! Pan!troglodytes! Pan!troglodytes! 1! Z0.348! Z1.001! Z0.349!
!
Gorilla!gorilla! Gorilla!gorilla! 1! Z3.339! Z1.509! Z0.604!
!
Homo!sapiens!sapiens! Homo!sapiens!sapiens! 1! 6.328! 3.952! Z1.307!
Platyrrhini! Callithrix!jacchus! Callithrix!jacchus! 4! 0.959! Z0.901! Z1.042!
!
Cebuella!pygmaea! Cebuella!pygmaea! 2! 1.650! Z2.786! 0.946!
!
Saguinus!oedipus! Saguinus!oedipus! 3! 1.414! Z1.344! Z0.810!
!
Saguinus!tamarin! Saguinus!tamarin! 2! 1.857! Z1.415! Z0.150!
!
Aotus!trivirgatus! Aotus!trivirgatus! 5! 0.640! 0.763! Z0.254!
!
Callicebus!moloch! Callicebus!moloch! 2! 1.556! Z0.704! 0.595!
!
Pithecia!monacha! Pithecia!monacha! 2! 2.675! Z0.034! Z0.338!
!
Alouatta!sp.! Alouatta!sp.! 2! Z3.034! Z1.382! Z0.294!
!
Ateles!geoffroyi! Ateles!geoffroyi! 1! 0.033! Z0.893! Z0.877!
!
Lagothrix!lagotricha! Lagothrix!lagotricha! 3! 3.108! Z0.386! 0.064!
!
Cebus!sp.! Cebus!sp.! 2! 3.087! Z1.792! Z0.594!
!
Saimiri!sciureus! Saimiri!sciureus! 1! 3.894! Z1.456! Z0.990!
Tarsioidea! Tarsius!sp.! Tarsius!sp.! 2! 0.684! Z0.938! 0.272!
Lemuroidea! Cheirogaleus!major! Cheirogaleus!major! 2! Z2.153! 1.235! 0.237!
!
Cheirogaleus!medius! Cheirogaleus!medius! 2! Z3.085! 1.021! Z1.040!
!
Microcebus!murinus! Microcebus!murinus! 6! Z1.228! 1.296! Z1.465!
!
Lepilemur!ruficaudatus! Lepilemur!ruficaudatus! 3! Z5.919! 0.976! Z0.826!
!
Lemur!fulvus! Eulemur!fulvus! 3! 0.835! 1.508! 0.887!
!
Lemur!variegatus! Varecia!variegatus! 1! 0.098! 1.640! 2.087!
!
Avahi!laniger!laniger! Avahi!laniger!laniger! 2! Z5.075! 0.127! 0.215!
!
Avahi!laniger!occidentalis! Avahi!laniger!occidentalis! 2! Z2.896! 0.764! 0.269!
!
Propithecus!verrauxi! Propithecus!verrauxi! 2! Z2.788! Z0.335! 1.218!
!





madagascarensis! 1! 2.119! 5.191! 1.317!
Lorisoidea! Loris!tardigradus! Loris!tardigradus! 1! Z1.844! Z0.952! Z0.772!
!
Nycticebus!coucang! Nycticebus!coucang! 2! Z0.958! 1.023! 0.815!
!
Perodicticus!potto! Perodicticus!potto! 2! Z2.320! 2.915! Z0.160!
!
Galago!crassicaudatus! Otolemur!crassicaudatus! 2! Z2.853! 1.015! Z0.513!
!
Galago!demidovii! Otolemur!demidovii! 2! 1.499! 2.308! Z1.263!
!






































Component 1  (56.7 %)
-4 0 4



















Variable! PC1! PC2! PC3!
residual!medulla!mass! 0.332! 0.025! 0.111!
residual!cerebellum!mass! 0.339! 0.119! 90.272!
residual!mesencephalon!mass! 0.368! 90.054! 0.020!
residual!diencephalon!mass! 0.370! 90.008! 0.073!
residual!telencephalon!mass! 0.367! 90.055! 90.274!
residual!olfactory!bulb!mass! 90.143! 0.377! 0.148!
residual!septum!mass! 0.305! 0.262! 90.097!
residual!schizocortex!mass! 0.175! 0.429! 0.429!
residual!hippocampus!mass! 0.187! 0.416! 0.368!
residual!neocortex!mass! 0.363! 90.106! 90.264!
residual!visualcortex!mass! 0.206! 90.444! 0.254!










































Group! Genus! PC1! PC2! PC3! Group! Species! PC1! PC2! PC3!
Cercopithecoidea! Cercocebus) :0.077! 0.069! 0.043! Lemuroidea! Daubentonia) 0.093! 0.039! :0.095!
!
Cercopithecus) :0.020! :0.001! 0.025!
!
Eulemur) 0.141! :0.016! :0.073!
!
Chlorocebus) :0.054! :0.040! :0.009!
!
Hapalemur) 0.133! 0.083! :0.007!
!
Colobus) 0.014! :0.018! 0.029!
!
Indri) 0.224! 0.049! :0.012!
!
Erythrocebus) :0.053! 0.002! 0.003!
!
Lemur) 0.160! 0.071! 0.009!
!
Lophocebus) :0.060! :0.002! 0.007!
!
Lepilemur) 0.204! 0.009! 0.009!
!
Macaca) :0.055! 0.034! 0.043!
!
Microcebus) 0.149! 0.045! :0.042!
!
Mandrillus) :0.038! 0.018! 0.031!
!
Mirza) 0.120! 0.019! 0.040!
!
Miopithecus) :0.094! 0.008! :0.030!
!
Varecia) 0.196! :0.034! :0.056!
!
Nasalis) :0.016! :0.018! :0.033! Lorisoidea! Galago) 0.078! :0.018! :0.013!
!
Papio) :0.040! 0.055! 0.028!
!
Loris) 0.058! 0.056! :0.016!
!
Piliocolobus) 0.016! :0.001! :0.004!
!
Nycticebus) 0.129! 0.043! 0.023!
!
Presbytis) :0.044! :0.001! 0.031!
! ! ! ! !
!
Procolobus) :0.035! 0.003! 0.016!
! ! ! ! !
!
Semnopithecus) :0.033! 0.001! 0.035!
! ! ! ! !
!
Simias) :0.001! :0.015! 0.055!
! ! ! ! !
!
Theropithecus) :0.011! :0.002! 0.045!
! ! ! ! !
!
Trachypithecus) :0.058! 0.012! 0.025!
! ! ! ! !Hominoidea! Gorilla) :0.027! 0.134! :0.041!
! ! ! ! !
!
Homo) :0.143! 0.153! :0.153!
! ! ! ! !
!
Hylobates) :0.029! 0.004! 0.052!
! ! ! ! !
!
Pan) :0.047! 0.111! :0.055!
! ! ! ! !Platyrrhini! Alouatta) 0.041! :0.043! 0.044!
! ! ! ! !
!
Aotus) :0.014! :0.047! :0.052!
! ! ! ! !
!
Ateles) :0.061! 0.006! 0.039!
! ! ! ! !
!
Brachyteles) :0.035! :0.026! 0.011!
! ! ! ! !
!
Cacajao) :0.074! 0.017! 0.002!
! ! ! ! !
!
Callicebus) 0.000! :0.047! :0.008!
! ! ! ! !
!
Callimico) :0.034! :0.082! :0.049!
! ! ! ! !
!
Callithrix) :0.006! :0.059! 0.011!
! ! ! ! !
!
Cebuella) 0.009! :0.083! :0.059!
! ! ! ! !
!
Cebus) :0.061! :0.022! 0.009!
! ! ! ! !
!
Lagothrix) :0.058! :0.005! 0.051!
! ! ! ! !
!
Leontopithecus) 0.046! :0.054! :0.020!
! ! ! ! !
!
Mico) 0.019! :0.082! 0.007!
! ! ! ! !
!
Pithecia) 0.013! :0.041! 0.063!
! ! ! ! !
!
Saguinus) :0.001! :0.108! :0.031!
! ! ! ! !
!
Saimiri) :0.160! :0.093! :0.059!
! ! ! ! !Tarsioid! Tarsius) 0.086! :0.015! 0.036!


































































































































































































































































-0.2 -0.1 0.0 0.1 0.2
Component 1  (26.5 %)
-0.2 -0.1 0.0 0.1 0.2
Component 2  (13.5 %)
-0.2 -0.1 0.0 0.1



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Species! PC1! PC2! PC3! ! Species! PC1! PC2! PC3!
Cercocebus) ;0.0717! ;0.0371! 0.0252! ) Daubentonia) 0.0760! ;0.0841! 0.0078!
Cercopithecus) ;0.0189! 0.0225! 0.0172! ) Eulemur) 0.1168! ;0.0093! ;0.0015!
Chlorocebus) ;0.0529! 0.0313! ;0.0133! ) Hapalemur) 0.0907! ;0.0262! ;0.0084!
Colobus) 0.0114! ;0.0011! 0.0308! ) Indri) 0.1898! ;0.0410! 0.0194!
Erythrocebus) ;0.0449! 0.0232! 0.0095! ) Lemur) 0.1349! ;0.0370! ;0.0093!
Lophocebus) ;0.0669! 0.0314! 0.0302! ) Lepilemur) 0.1909! ;0.0259! ;0.0016!
Macaca) ;0.0576! ;0.0319! 0.0564! ) Microcebus) 0.1221! ;0.0788! 0.0186!
Mandrillus) ;0.0213! 0.0198! ;0.0016! ) Mirza) 0.1119! ;0.0356! 0.0069!
Miopithecus) ;0.1078! 0.0196! ;0.0130! ) Varecia) 0.1826! ;0.0372! 0.0048!
Nasalis) ;0.0321! 0.0081! ;0.0054! ) Galago) 0.0643! 0.0140! ;0.0343!
Papio) ;0.0488! ;0.0285! 0.0306! ) Loris) 0.0324! ;0.0221! ;0.0263!
Piliocolobus) 0.0090! ;0.0001! 0.0214! ) Nycticebus) 0.1030! ;0.0436! 0.0306!
Presbytis) ;0.0480! ;0.0083! 0.0080! ) ) ! ! !
Procolobus) ;0.0482! ;0.0058! 0.0162! ) Adapis) 0.2730! ;0.0213! 0.0047!
Semnopithecus) ;0.0345! ;0.0016! 0.0091! ) Leptadapis) 0.3254! 0.0049! 0.0197!
Simias) ;0.0067! 0.0009! 0.0326! ) Rooneya) 0.1684! 0.0336! ;0.0069!
Theropithecus) ;0.0203! 0.0070! 0.0622! ) Parapithecus) 0.0752! 0.0806! 0.0005!
Trachypithecus) ;0.0638! ;0.0207! 0.0275! ) Aegyptopithecus) 0.0367! 0.0737! ;0.0739!
Gorilla) ;0.0490! ;0.1052! ;0.0304! ) Homunculus) ;0.0174! 0.0378! ;0.0341!
Homo) ;0.1875! ;0.1355! ;0.1182! ) Tremacebus! NA! NA! NA!
Hylobates) ;0.0242! ;0.0225! ;0.0123! !
! ! ! !Pan) ;0.0753! ;0.0992! ;0.0430! !
! ! ! !Alouatta) 0.0398! 0.0197! 0.0194! !
! ! ! !Aotus) ;0.0243! 0.0533! ;0.0256! !
! ! ! !Ateles) ;0.0606! ;0.0286! 0.0093! !
! ! ! !Brachyteles) ;0.0375! ;0.0254! ;0.0093! !
! ! ! !Cacajao) ;0.0789! ;0.0254! 0.0181! !
! ! ! !Callicebus) 0.0002! 0.0349! 0.0047! !
! ! ! !Callimico) ;0.0466! 0.0670! 0.0010! !
! ! ! !Callithrix) ;0.0040! 0.0493! 0.0040! !
! ! ! !Cebuella) ;0.0134! 0.0677! 0.0129! !
! ! ! !Cebus) ;0.0559! ;0.0127! 0.0134! !
! ! ! !Lagothrix) ;0.0619! ;0.0263! 0.0152! !
! ! ! !Leontopithecus) 0.0300! 0.0585! 0.0445! !
! ! ! !Mico) 0.0250! 0.0772! 0.0302! !
! ! ! !Pithecia) 0.0107! 0.0116! 0.0404! !
! ! ! !Saguinus) ;0.0082! 0.1114! ;0.0124! !
! ! ! !Saimiri) ;0.1678! 0.0911! ;0.0280! !
! ! ! !Tarsius) 0.0807! 0.0257! ;0.1637! !

































































































































































































































































































































































2.4.2. Tarsier Endocranial Morphology and Its Implication for 




























































































































3.1.1. The Effects of Encephalization on Cranial Base Angle and 
































































































































3.2. Materials and Methods 











































































#! Landmark! Location! Definition!
1! prosthion! face! !inferior!anterior!point!of!alveolus!
between!central!incisors!
2! acanthion! face! anterior!inferior!nasal!spin!
3! rhinion! face! inferior!point!between!nasal!sutures!
4! glabella! face! the!most!forward!projecting!point!of!the!
forehead!in!the!midline!of!the!
supraorbital!ridges!
5! palatine!tubercle! face! the!most!posterior!extent!of!the!palatine!
tubercle!on!the!maxillary!process!
6! basion! endocranial!! the!most!anterior!midline!point!of!the!
foramen!magnum!

















12! sella! cranial!base! the!midpoint!of!the!hypophyseal!fossa!
13! dorsum!sellae! cranial!base! the!posterior!point!on!the!bony!plate!
forming!the!posterior!border!of!the!
hypophyseal!fossa!
14! bregma! midline!plane! the!intersection!between!the!coronal!and!
sagittal!sutures!


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































!! ! 3D!Globularity! Midline!Globularity! Globularity!Index!
Group! n! Mean! SD! Mean! SD! Mean! SD!
Lemuroidea! 3! 13.16! 1.39! 35.71! 3.39! 0.58! 0.05!






!Platyrrhini! 16! 15.17! 2.41! 27.72! 3.70! 0.52! 0.06!
Cercopithecoidea! 18! 12.90! 2.10! 26.06! 5.28! 0.65! 0.08!
Hominoidea! 4! 14.89! 1.22! 27.35! 3.26! 0.55! 0.05!
HAPLORHINI! 38! 14.76! 1.94! 27.56! 3.76! 0.55! 0.07!





!! !! 3D!Globularity! Midline!Globularity! Globularity!Index!
Group1! Group2! ZOscore! POvalue! !! ZOscore! POvalue! !! ZOscore! POvalue! !!
Lorisoidea! Lemuroidea! O2.143! 0.032! *! O1.123! 0.262!
!
1.751! 0.080!





!Lorisoidea! Platyrrhini! O1.303! 0.193!
!
2.488! 0.013! *! 1.782! 0.075!





!Lorisoidea! Cercopithecoidea! O1.799! 0.072!
!
2.563! 0.010! *! 0.907! 0.365!





!Lemuroidea! Platyrrhini! 1.130! 0.259!
!
3.776! 0.000! **! O0.518! 0.604!
!Lemuroidea! Hominoidea! 2.212! 0.027! *! 2.633! 0.009! *! O2.651! 0.008! *!
Lemuroidea! Cercopithecoidea! 1.865! 0.062!
!
3.917! <0.0001! **! O1.926! 0.054!














































































































!! ! BCA1! !! BCA2! !! Residual!Facial!Size!
Group! n! Mean! SD! Mean! SD! Mean! SD!
Lemuroidea! 3! 176.00! 2.21! 169.23! 6.96! 0.05! 0.04!






!Platyrrhini! 16! 172.21! 4.57! 163.43! 7.14! J0.10! 0.06!
Cercopithecoidea! 18! 155.60! 15.72! 138.61! 17.92! J0.10! 0.09!
Hominoidea! 4! 165.42! 5.67! 154.54! 7.13! J0.04! 0.06!
HAPLORHINI! 38! 167.18! 8.32! 156.06! 11.38! J0.07! 0.08!














































!! !! BCA1! BCA2! resFS!
!!Group1! Group2! Z2score! P2value! !! Z2score! P2value! !! Z2score! P2value! !!
Lorisoidea! Lemuroidea! 0.306! 0.760! !! 20.714! 0.475! !! 0.714! 0.475! !!















!Lorisoidea! Cercopithecoidea! 2.362! 0.018! *! 2.261! 0.024! *! 1.960! 0.050! *!





!Lemuroidea! Platyrrhini! 0.871! 0.384!
!
2.485! 0.013! *! 3.647! <0.001! **!
Lemuroidea! Hominoidea! 1.783! 0.075!
!
2.633! 0.009! *! 2.633! 0.009! *!
Lemuroidea! Cercopithecoidea! 3.139! 0.002! **! 3.583! <0.001! **! 2.694! 0.007! *!















!Platyrrhini! Hominoidea! 1.950! 0.051!
!
2.750! 0.006! *! 20.350! 0.726!
!Platyrrhini! Cercopithecoidea! 3.127! 0.002! **! 3.091! 0.002! **! 22.549! 0.011! *!



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































-0.2 -0.1 0.0 0.1 0.2
Component 1  (59.7 %)
-0.2 -0.1 0.0 0.1 0.2






























-0.2 -0.1 0.0 0.1 0.2
Component 1  (59.7 %)
-0.2 -0.1 0.0 0.1 0.2
















































































-0.2 -0.1 0.0 0.1 0.2
Component 1  (41.8 %)
-0.2 -0.1 0.0 0.1 0.2

































-0.2 -0.1 0.0 0.1 0.2
Component 1  (41.8 %)
-0.2 -0.1 0.0 0.1 0.2

































-0.2 -0.1 0.0 0.1 0.2
Component 1  (41.8 %)
-0.2 -0.1 0.0 0.1 0.2

































-0.2 -0.1 0.0 0.1 0.2
Component 1  (41.8 %)
-0.2 -0.1 0.0 0.1 0.2






















        Facial + Cranial Base Endocranial Outline 
Species BCA1 BCA2 
log Facial  
Centroid PC1 PC2 PC3 PC1 PC2 PC3 
Adapis parisiensis *169.8 *153.8 -0.559 0.142 0.037 0.131 0.176 0.046 0.002 
Parapithecus grangeri 168.4 152.3 -0.636 0.048 0.051 0.043 0.046 -0.050 0.020 
Aegyptopithexus zeuxis *162.3 *155.1 -0.657 0.064 0.038 -0.027 0.069 0.002 -0.067 



















































































































































































































































































































































































!endocast!length! !! 0.8769! 0.9300! 0.9497! 0.3148!
!endocast!breadth! 0.1374! !! 0.8916! 0.9282! 0.4284!
!endocast!height! 0.0942! >0.0275! !! 0.9763! 0.4357!
ECV! 0.4059! 0.5060! 0.6767! !! 0.4614!
resECV! >0.3457! 0.2651! >0.2979! 0.3072! !!
!! Partial!correlations!
PLATYRRHINI:& Correlation!coefficients!
!endocast!length! !! 0.8794! 0.9176! 0.3588! >0.0059!
!endocast!breadth! 0.1121! !! 0.9588! 0.4647! 0.0441!
!endocast!height! 0.3564! 0.8695! !! 0.3824! 0.0353!
ECV! 0.1123! >0.1309! 0.1626! !! 0.6853!
resECV! >0.0013! 0.1920! >0.2478! 0.8047! !!
!! Partial!correlations!
STREPSIRRHINI:& Correlation!coefficients!
!endocast!length! !! 0.9640! 1.000! >0.1608! 0.0409!
!endocast!breadth! 0.2326! !! 0.965! >0.1678! 0.0595!
!endocast!height! 0.8529! 0.3025! !! >0.1608! 0.4900!
ECV! 0.4913! >0.1893! >0.3942! !! 0.4413!
resECV! >0.7033! 0.2580! 0.5548! 0.6661! !!
!! Partial!correlations!
 




























































































































y&variable! x&variable! Slope! Intercept! Lambda! R2! P&value! !!
globularity!index! resECV! 0.1231! 0.5616! 0.76! 0.07! 0.068! !!
3D!globularity! resECV! &2.6868! 15.0216! 0.00! 0.01! 0.230! !!
midline!globularity! resECV! &16.3507! 33.7931! 0.70! 0.28! <0.001! **!
globularity!index! logECV! 0.0467! 0.5064! 0.81! 0.08! 0.059! !!
3D!globularity! logECV! &0.9287! 15.9482! 0.54! 0.04! 0.176! !!
midline!globularity! logECV! &2.5092! 36.5310! 0.60! 0.05! 0.097! !!
facial!centroid! logBM! 0.0481! &0.7800! 0.65! 0.11! 0.020! *!
BCA1! BCA2! 0.5516! 80.8562! 0.00! 0.68! <0.0001! **!
BCA1! resECV! &23.5034! 171.7439! 0.57! 0.20! 0.002! **!
BCA2! resECV! &37.8580! 161.8041! 0.85! 0.28! <0.001! **!
BCA1! logECV! &10.3060! 185.5320! 0.00! 0.51! <0.0001! **!
BCA2! logECV! &12.8800! 177.5905! 0.75! 0.25! <0.001! **!
BCA1! globularity!index! &37.0000! 192.3850! 0.58! 0.11! 0.022! *!
BCA2! globularity!index! &52.4380! 190.9160! 0.72! 0.11! 0.022! *!
BCA1! 3D!globularity! &0.0680! 172.2490! 0.69! 0.00! 0.902! !!
BCA2! 3D!globularity! 0.3926! 155.5500! 0.75! 0.00! 0.609! !!
BCA1! midline!globularity! 0.9284! 140.0366! 0.87! 0.30! 0.000! **!
BCA2! midline!globularity! 1.0143! 126.8847! 0.88! 0.19! 0.002! **!






+!logBM! &7.4692! !! !! !! <0.001! **!
BCA2! TOTAL!MODEL!
!














!! +!midline!globularity! 0.7317! !! !! !! 0.006! **!
BCA2! TOTAL!MODEL!
!





!! +!midline!globularity! 0.4784! !! !! !! 0.175! !!


























































































































































































































































































































































4. Conclusions and Future Directions 

























































































































































































































































































4.2. Implications of Tarsier Morphology for Brain Shape and 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Awards,and,Research,Grants, , , , , , , , !
2013! Bass!Instructorship,!Duke!University!competitive!fellowship,!teaching!award.!
!
2013! Mentoring!Award,!Duke!University,!Evolutionary!Anthropology!($800)!
!! 202!
!
2013! American!Association!of!Physical!Anthropologists!Pollitzer!Travel!Award!($400)!
!
2012! NSF!Doctoral!Dissertation!Improvement!Grant,!“Brain!Size!and!Shape!in!Early!!
! Anthropoid!Primates.”!($19,152)!!
!
2012! Duke!University!Graduate!School!Dissertation!Research!Travel!Award!($1,750)!
!
2011! Leakey!Foundation!Research!Grant,!“Brain!Size!and!Shape!in!Early!Anthropoid!!
! Primates.”!($11,000)!!
!
2011! Mentoring!Award,!Duke!University,!Evolutionary!Anthropology!($500)!
!
2007! MeritLBased!Graduate!Assistant!Enhancement!Fellowship,!New!Mexico!State!
University!
!
2007! Mike!Watts!Outstanding!Leadership!Fellowship,!New!Mexico!State!University!
!
2007! Graduate!Student!Conference!Travel!Awards,!New!Mexico!State!University!
!
2001! Mountain!Scholar,!State!University!of!New!York!at!!Potsdam!(2001L2005)!
!
!
